An x-ray interference pattern is observed for the first time by division of the wave front at one piece of a single crystal. The (220) reflection from a V -shaped silicon crystal and a synchrotron radiation source are used. The crystal, acting simultaneously as a beam splitter, mirror, and analyzer, represents a novel single-leaf x-ray interferometer. P ACS numbers: 07.90. + c, 61.1 O. Dp, 61.1 O.Fr Interference between two parts of a beam whose wave front is divided using lenses and mirrors can easily be observed in the visible range ofthe spectrum. 1.2 The situation for x rays is, however, much more difficult, mainly because of the much shorter wavelengths and the small difference, /) = 1 -n _10-6 , between the index of refraction, n, of x rays in the vacuum and in matter. A coherence length of typically 0.5 f.Lm results, which is much less than in the visible range and severely complicates interference experiments for wavelengths less than 3 A, which is the commonly utilized region for x-ray diffraction. Zone plates are limited to longer wavelength for x rays3-5 and neutrons. In this letter, we report the first successful generation of an interference pattern by division of a wave front, utilizing a synchrotron x-ray source and a V-shaped silicon single crystal. This surprisingly simple arrangement produces interference patterns by dynamical diffraction; the plane-wave dynamical theory accounts for the results.
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A silicon crystal is cut in the form of a V, as shown in Fig. l(a) , with two adjacent inclined surfaces A and B. The crystal orientation is indicated in Fig. l(b) . The incident beam is divided by the line SV, which hits the vertex Vat the exact Bragg angle ()B for (220) reflection, into two parts, beams a and b. The corresponding wave fronts are ELa and LaD shown in the reciprocal space [Fig. l(c) ]. Beams a and b form angles of incidence with the atomic planes (220) which are greater and smaller than ()B' respectively. The angle between the crystal surface and the (220) reciprocal lattice vector OH is E for surface A and r for surface B.
The position of the excited tie point on the dispersion curve is determined, based on the plane-wave dynamical theory/'s by the crystal surface normal from a given entrance point on the incident wave front to fulfill the boundary condition involving continuity of the tangential components of wave vectors at the crystal boundary. Accordingly, ELa (with respect to surface B) and LaD (with respect to surface The resultant wavefield amplitude Do generated at Tis obtained by considering the phase matching between beams a and b, their associated absorption, and the continuities of the normal component of the displacement vector and of the tangential components of the electric and magnetic vectors at the crystal boundary. Thus
where P is the sinusoidal term, common to beams a and b. In conclusion, we have thus demonstrated the interference pattern by division of wave front using the V -shaped crystal. In comparison with the Bonse-Hart (BH) interferometer,1O which needs three leaves of one crystal for beam splitter, mirror, and analyzer, the present V crystal can be 
